PROC. N. A. S. their chromosomes, as seen in the cells of larval salivary glands. Furthermore, they are completely isolated reproductively. Sexual isolation is so strong that cross-insemination rarely succeeds, and no viable hybrids are produced except in the crosses involving D. insularis. Even these hybrids are wholly sterile. D. insularis is known only from some of the islands in the Lesser Antilles, but the other four species are widely distributed in the American tropics, all of them being sympatric in the basin of the Amazon and in the part of South America lying north of the Equator. D. paulistorum occurs from southern Brazil to Central America (Guatemala) and Trinidad. In many parts of this large area it is one of the commonest species of the genus, especially in the superhumid tropical rainforest climates.
D. willistoni is a unified species, in the sense that strains of any geographic origin can easily be crossed with strains from anywhere else, and produce fully viable and fertile hybrids. D. tropicalis is differentiated into at least two subspecies, the hybrids between which are sterile as males. 9 Nothing is known about possible differentiation of D. equinoctialis. The remarkable differentiation of D. paulistorum is described below.
Material.-We have in our laboratory strains of D. paulistorum from the following 25 localities (the numbers in the following list correspond to those on the map in Figure 2 .
The experiments were arranged as follows: about a dozen virgin females from one strain and a like number of males from another were placed together in a culture bottle at room temperature. If no larvae appeared in the food within a week, the flies were transferred, without etherization, to a fresh culture bottle, and left there for another week. If no progeny appeared, the cross was considered as having failed; such failures are marked in Figure 2 by the sign 0. If the progeny did appear, the hybrid flies were allowed to develop, and a dozen or more pairs of them were placed in a fresh culture. If F2 larvae appeared, the F1 hybrids were evidently fertile; such fertile crosses are marked in Figure 2 by an F. If no F2 larvae appeared after a week, the parents were transferred to a fresh culture and left there for another week. The nonappearance of a progeny was taken to mean that one or both sexes of the F1 hybrids are sterile. Such crosses are marked in Figure 2 by ST. Separate experiments showed that the sterile sex is the male.
The geographic origin of the strains, shown in Figure 1 , must be taken into consideration in an analysis of the data reported in Figure 2 . A group of "CentroAmerican" strains are easily intercrossed and yield fertile hybrids; these are the strains from Honduras (the locality No. 2 in Fig. 1 Perhaps the most important fact is that the two strains, A and B from Panama, have refused to cross entirely, despite repeated trials. Since both strains are derived from progenitors collected in Barro Colorado Island, this locality must harbor two sympatric, and yet completely reproductively isolated, populations of D. paulistorum. These populations behave, then, like full-fledged species. And yet they can exchange genes, because each of them can be crossed to other populations with which they produce at least fertile female hybrids. In fact, crosses can be arranged connecting the two Panama populations without yielding any sterile hybrids at all (see below).
The matings which produce no hybrids at all (marked by an 0 in Fig. 2 ) fail because of a complete sexual isolation between the strains involved. This has been established by dissection of the surviving females which were exposed for two weeks to foreign males, and examination of their seminal receptacles under a microscope. No sperm was found in the hundreds of females dissected. There is an incomplete sexual isolation also between at least some of the strains which produce sterile hybrids (ST in Fig. 2) . We have dissected the females from some of these crosses after the hybrids have appeared, and found usually one or two inseminated females, the rest remaining virgins. This is evidently the explanation of the erratic character of some of the results; thus, the females of the Amazonian strains always refuse to accept males of the Centro-American and Andean groups, but Amazonian males occasionally inseminate some females of the latter two groups. Perhaps, any two strains may eventually be made to produce hybrids. Whether any of the inter-group crosses yielding sterile hybrids are entirely free of sexual isolation remains to be determined.
The nature of the sterility of the hybrid males is also not known in detail. It can, however, be stated that the testes of these males contain no spermatozoa and only abnormal spermatids, and their seminal vesicles are always empty.
Second Series of Experiments.-The experiments reported above made it clear that the species D. paulistorum is broken up into at least three incipient species, plus some connecting, or transitional, populations. In 1958 one of us (Th. (Fig. 4) . Pichilingue females produce fertile hybrids with Peruvian, Bolivian, and Brazilian males. Otherwise this group gives fertile hybrids only with some of the strains of the Group F (Transitional), but sterile ones with other strains of the Transitional and other groups.
(d) Orinocan group, Panama, Llanos and Colombia, Venezuela, British Guiana. Fertile inter se, except that Llanos-A males produce sterile sons with females of the other strains, and Llanos-A females produce sterile sons with males from Caripe, Venezuela. The Llanos-A strain is also fertile with Honduras of the CentroAmerican groups, with Santo Domingo of the Andean group, and with Santa Marta of the Transitional group.
(e) Guianan, a single strain, Guiana-B from near Georgetown, British Guiana. Thus far, we have succeeded in obtaining fertile hybrids between this strain and only one other, that of the Andean group, from Santa Cruz, Bolivia. Guiana-B males are accepted by females of the other groups except the Amazonian, but the male hybrids produced are sterile.
(f) Transitional group, Colombia localities Nos. 6, 7, 14, and 15 (Fig. 1) . Fertile inter se, except that the strains from Palmira and from Buenaventura are difficult to cross, and when crossed produce sterile sons. This group deserves its name because at least some of its members produce fertile hybrids with at least some members of every other group, except the Guianan group. Here we have, then, a genetic bridge which connects the gene pools of the other groups. A glance at the map in Figure 1 shows that Group F is geographically also bridging the other groups.
Conclusions and Summary.-The geographic distributions of the six groups, or subspecies are, as shown in Figure 1, expanding populations like those of Texas, and both coexisted sympatrically without effective gene exchange. If this were to happen together with preservation of the present genetic connection in the eastern United States, we would be led to conclude that the specific unity of R. pipiens is not forfeited. On the other hand, suppose that only populations like the present inhabitants of New England and Texas were preserved and became sympatric without breakdown of reproductive isolation; that would mean emergence of two genetically closed systems, two species. A parallel event would be disappearance of the populations of D. paulistorum which now inhabit the northwestern part of the continent of South America (Colombia and, perhaps, Panama). What remained would, perhaps, be five independent species (here, however, a caveat: the populations of central and eastern Brazil having not been studied, we do not know whether the Amazonian and the Andean groups are, or are not, connected there).
Whether two Mendelian populations, or groups of populations, are distinct species or only races is frequently in doubt. Most of these doubtful cases can be resolved unambiguously if sufficient evidence, observational and experimental, becomes available. A minority are, however, true borderline cases; in these the process of species splitting has, on our time level, reached the critical stage of transition from race to species. D. paulistorum is one species; it is also a cluster of species in statu nascendi; it bespeaks the correctness of Darwin's opinion that "each species first existed as a variety." 
